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AB This article is concerned with the idea that neural 

precursor cells in vertebrates can self-renew and give rise to all 

cell types within the nervous system. Supportive evidence for this notion 

of neural stem cells comes from clonal analyses 

undertaken both in vivo and in vitro. Neural stem 

cells also give rise to other cells in the body, including skin 

melanocytes and a range of mesenchymal cells in- the head and neck. What 

determines the fate of these stem cells is their initial 

location within the developing neural tube and their final 

location post migration from the proliferative zone of the neural tube. A 
population of cells in the adult brain also have the 

characteristics of classical stem cells, a finding that opens the way for 
potential replacement therapy in nervous system-degenerative diseases. 
Much of the work in our laboratory has been concerned with the regulation 
of expansion and differentiation of these cells into their myriad progeny 
and the role of a series of various growth factors in this process. 
Different factors, such as members of the fibroblast growth factor family, 
act at different times ■ to regulate stem cell proliferation and 
differentiation. Some factors, including members of the TGF beta 
superfamily, appear to be directly involved in the specification of cell 
fate. Finally, we are beginning to be able to determine the steps in the 
development of some lineages from multipotential stem cell to fully 
functional differentiated cell. 
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We have developed an in vitro culture system to study the regulation of 
proliferation and differentiation of neural precursor cells contained 
within the neuroepithelium of embryonic day 10 mice. A number of soluble 
growth factors have been tested for their ability to 

regulate these early events and, of these factors, we have found that the 
fibroblast growth factors [FGFs] can directly 

stimulate the proliferation and survival of the neuroepithelial cells. At 
least 50% of the neuroepithelial cells divide in the presence of FGF 
whereas in the absence of FGF all of the cells die within 6 days of 
culture. At higher concentrations of FGF, the cells change from being 
nonadherent round cells in tight clusters into a more flattened cell type 
which adheres to the substratum. This morphological change is accompanied 
by the expression of both neurofilament and GFAP, which are definitive 
markers of the two major cell types in the central nervous system: neurons 
and glia. In addition a neuroepithelial cell line, which does not rely on 
FGF for survival or proliferation, expresses both of these markers in 
response to FGF. These results indicate that FGF is stimulating the 
differentiation of the neuroepithelial cells into mature 
neurons and glia. 
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AB Although regeneration of injured neurons does not occur after trauma in 
the central nervous system (CNS) , there is often significant recovery of 
functional capacity with time. Little is currently known about the 
molecular basis for such recovery, but the increased trophic activity in 
injured CNS tissue and the known properties of neurotrophic factors in 
neuronal growth and ■ maintenance suggest that these polypeptides are 
probably involved in recovery of function. Members of the neurotrophin 
family, including nerve growth factor (NGF) , brain-derived neurotrophic 
factors (BDNF) , and neurotrophin 3 (NT-3) , are capable of supporting 
survival of injured CNS neurons both in vitro and in 

vivo. They also stimulate neurite outgrowth, needed for reorganization of 
the injured CNS, and the expression of key enzymes for neurotransmitter 
synthesis that may need to be upregulated to compensate for reduced 
innervation. The effects of the neurotrophins are mediated through 
specific high affinity trk receptors (trk A, B, C) as well as a common low 
affinity receptor designated p75NGFR. Another class of neurotrophic 
polypeptides also provides candidate recovery-promoting molecules, the 
heparin-binding growth factors' acidic and basic fibroblast growth factor 
(aFGF, bFGF) . FGFs not only sustain survival of 

injured neurons but also stimulate revascularization and certain 

glial responses to injury. Both the neurotrophins and the FGFs, 

as well as their respective receptors, have been shown to be upregulated 

after experimental CNS injury. Further, administration of neurotrophins 

or FGF has been shown to reduce the effects of experimental 

injury induced by axotomy, excitotoxins , and certain other neurotoxins. 

The cellular basis for the potential therapeutic use of neurotrophic 

molecules is discussed as well as new strategies to increase neurotrophic 

activity after CNS trauma based on the recently obtained information on 

pharmacological and molecular control of the expression of these genes. 
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AB Nerve growth factor plays an important part in 

neuron-target interactions in the late embryonic and adult 

brain. We now report that this growth factor controls 

the proliferation of neuronal precursors in a defined 

culture system of cells derived from the early embryonic brain. Neuronal 
precursor cells were identified by expression of the intermediate filament 
protein nestin. These cells proliferate in response to nerve 
growth factor but only after they have been" exposed to 
. basic fibroblast growth factor. On withdrawal of 
nerve growth factor, the proliferative cells 

differentiate into neurons. Thus, in combination with other 
growth factors, nerve growth factor 

regulates the proliferation and terminal differentiation of 
neuroepithelial stem cells. 
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AB We examined the expression of fibroblast growth factor-18 (FGF- 
18) in the rat brain during postnatal development by in situ 
hybridization. FGF-18 was transiently expressed at 

the early postnatal stages in various regions of the rat brain including 
the cerebral cortex and hippocampus. FGF-18 in the 
brain was preferentially expressed in neurons but not in glial 
cells. To elucidate the role of FGF-18 in the brain, 
we examined the ligand-specif icity of FGF-18 by the 
BIAcore system. FGF-18 was found to bind to FGF 

receptors (FGFRs)-3c and -2c but not to FGFR-lc, suggesting that 
FGF-18 acts on glial cells but not on neurons. 
Therefore, we examined the mitogenic activity of FGF-18 
for cultured rat astrocytes and microglia. FGF-18 was 

found to have mitogenic activity for both astrocytes and microglia. -We 
also examined the- neurotrophic activity of FGF- 
18 for cultured rat cortical neurons. FGF- 
18 was found to have no neurotrophic activity. The 
present findings indicated that FGF-18 is a unique FGF 
that plays a role as a neuron-derived glial cell growth factor 
in early postnatal development when gliogenesis occurs. 
Copyright 2002 Elsevier . Science B.V. 




